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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft fmalized by the Wrought 
Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council. 

As the final annealing of cold rolled electrical steel sheet and strip delivered in the semi-processed state is carried 
out by the purchaser, for this reason the magnetic properties given in this standard are for a reference condition 
(quahty evaluation anneal) obtained by suitable heat treatment. To ensure that the properties in use are equivalent 
to those specified, it is important that the heat treatment carried out by the purchaser is equivalent to that used to 
define the reference condition. 

While formulating this standard assistance has been derived from the following standards: 

lEC 60404-8-2 : 1998 'Specification for cold rolled electrical alloyed steel sheet and strip delivered in 

semi-processed state' 

lEC 60404-8-3 : 1998 'Specification for cold rolled electrical non-alloyed steel sheet and strip delivered in 

semi-processed state' 

ASTM A 683M-91 'Specification for non-oriented electrical steel, semi-processed types' 

The composition of the Committee responsible for formulation of this standard is given in Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1 960 
*Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



AMENDMENT NO. 2 FEBRUARY 2009 

TO 

IS 15391 : 2003 COLD ROLLED NON-ORIENTED 

ELECTRICAL STEEL SHEET AND STRIP — 

SEMI-PROCESSED TYPE — SPECIFICATION 

(Pages, clause 12) — Substitute die following for the existing: 

'The surface shall be uniform and clean. Dispersed defects such as scratches, 
blisters, cracks, and aesthetic type physical damages, etc, are permitted if they 
are within the limit of thickness tolerance and not detrimental to the method of 
working or correct use of supplied material The limit, classification and 
disposition shall be subject to agreement between the purchaser and the 
manufocturer.' 

(Page 5, clause 12.1) — Substitute '1.2'/^'' * 15'. 



(MTD4) 



Reprography Vnk, BIS, New Delhi, India 



AMENDMENT NO. 1 JANUARY 2006 

TO 

IS 15391 : 2003 COLD ROLLED NON-ORIENTED 

ELECTRICAL STEEL SHEET AND STRIP — 

SEMI-PROCESSED TYPE — SPECIFICATION 

( Page 3, Table 2, Common Title of col 6, 7, and 8 ) — Substitute the 
words ' Minimum Mapirtk Polarization' for 'Maximum Magnetic Polarization* . 

( Page 4, Table 3, Common Title of col 6,1. and %) — Substitute tlte 

words 'Minimum Magnetic Polarization' ybr 'Maximum Magnetic Polarization'. 
(MTD4) 



Reprography Unit, BIS, New Delhi, India 
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Indian Standard 

COLD ROLLED NON-ORIENTED ELECTRICAL 

STEEL SHEET AND STRIP — SEMI-PROCESSED 

TYPE— SPECIFICATION 



1 SCOPE 

This standard covers the requirements of cold rolled 
non-oriented electrical steel sheet and strip in semi- 
processed condition, intended for construction of 
magnetic circuits. It covers sheet and strip of nominal 
thickness of 0.50 mm and 0.65 mm. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No. 


Title 


648: 1994 


Non-oriented electrical steel sheets 




and strips for magnetic circuits 




{fourth revision) 


649: 1997 


Methods of testing steel sheets for 




magnetic circuits of power electrical 




apparatus (second revision) 


1885 (Parti): 


Electrotechnical vocabulary: Part 1 


1961 


Fundamental definitions 



3 TERMINOLOGY 

For purpose of this standard, the following definitions 
in addition to those given in IS 648 and IS 1 885 (Part 1 ) 
shall apply. 

3.1 Electrical Steel Sheet/Strip 

Electrical steel sheet/strip is a material used for making 
cores for rotating electrical machines and static 
apparatus. 

3.2 Non-oriented Electrical Steel Sheet/Strip 

Steel sheet/strip having substantially the same magnetic 
and electrical characteristics in all directions in the 
plane of sheet. 

3.3 Cold Rolled Electrical Steel Sheet/Strip 

Electrical steel sheet/strip which is reduced to final 
gauge after cold rolling. 



3.4 Semi-processed Material 

Material which requires a further processing 
(annealing/heat treatment) by the purchaser. In order 
to ensure that the properties are equivalent to those 
specified in the standard, it is important that the heat 
treatment carried out by the purchaser is equivalent to 
that used to define the reference condition in the 
standard. 

3.5 Sheet 

Cold rolled fiat product in rectangular cross-section 
of thickness below 5 mm and supplied in straight 
lengths. The width is at least 100 times the thickness 
with mill, trimmed or sheared edges. A sheet can also 
be obtained by cutting of strips. 

3.6 Strip 

Cold tolled fiat product approximately in rectangular 
cross-section of thickness normally 12 mm and below 
with mill, trimmed or sheared edges and supplied in 
coil form. 

3.6.1 Wide Strip 

Cold rolled strip of width normally equal to or greater 
than 600 mm. 

3.6.2 Narrow Strip 

Cold rolled strip of width normally equal to or greater 
than 600 mm. 

3.7 Edge Camber 

The greatest distance between a longitudinal edge of a 
length of strip and the line joining the two extremities 
of the measured length of this edge. 

3.8 Flatness 

The property of a sheet or a length of strip which is 
characterized by the wave factor, that is by the relation 
of a height of the wave to its length. 

3.9 Residual Curvature 

The permanent curvature in the direction of rolling 
present in the coil in the delivery condition. 
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3.10 Density 

The ratio of the mass to the volume of magnetic 
material, in kg/dm^. 

3.11 Coil Interleaves 

Laps at the junctions between sub-coils for the purpose 
of building up larger continuous coils. 

4 CLASSIFICATION 

The grades covered by this standard are classified 
according to the value of the maximum specific total 
loss, in watts per kilogram at 1 .5 T (Tesla), 50 Hz 
and according to the nominal thickness of the material 
(0.50 mm or 0.65 mm). 

5 DESIGNATION 

The steel designation comprises the following in the 
order given. 

mmLTDDD 



D E 



~i 



One hundred times the 
nominal thickness of material 



The letter SP for semi- 
processed electrical steel. 

One hundred times the 
specified value of maximum 
specific total loss at 1 .5 T and 
50 Hz, in watts per kilogram, 
and corresponding to the 
nominal product thickness. 

The characteristic letter D for 
unalloyed and letter E for 
alloyed electrical sheet or 
strip delivered in the semi- 
processed state. 

One tenth of the frequency 
50 Hz, that is 5. 



6 CONDITION OF DELIVERY 

6. 1 The material is supplied in bundles in case of sheets 
and in coils in case of strip. 

6.2 The mass of bundles of sheets or coils shall be 
agreed at the time of ordering. 

6.3 The internal and external diameter of coil shall be 
as agreed to between the purchaser and the 
manufacturer. 

6.4 Sheets which make up each bundle shall be stocked 
so that the side*s faces are substantially flat and 
approximately perpendicular to the top face. 



6.5 Strip shall be of constant width and wound in such 
a manner that the side faces of the coil are substantially 
flat. 

6.6 Unless otherwise agreed, strip can occasionally 
exhibit welds or interleaves resulting from the removal 
of defective zones. 

6.7 For coils containing welds or interleaves each part 
of the strip shall be of the same grade. 

6.8 The edges of parts welded together shall not be so 
much out of alignment as to affect the further 
processing of the material. 

7 CHEMICAL COMPOSITION 

The chemical composition and production process of 
the steel is left to the discretion of manufacturer. 

8 DIMENSIONS AND TOLERANCES 

8.1 Thickness 

The nominal thickness of the material is O.SO mm and 
0.6S mm. For thickness tolerance, a distinction is niade 
between: 

a) Allowable tolerance on nominal thickness 
within the same acceptable unit. 

b) Difference in thickness in a sheet or in a length 
of strip in a direction parallel to the direction 
of rolling. 

c) Difference in thickness in a direction 
perpendicular to the direction of rolling. This 
tolerance applies only to width greater than 
150 mm. 

8.1.1 The allowable tolerance on the nominal thickness 
within the same acceptance unit shall be ± 8 percent 
of the nominal value. The additional thickness due to 
welds with respect to the measured thickness of the 
steel sheet or strip shall not exceed 0.050 mm. 

8.1.2 The difference in thickness in a sheet or strip in 
a direction parallel to the direction of rolling shall not 
exceed 8 percent of nominal thickness. 

8.1.3 The difference in thickness in a direction 
perpendicular to the direction of rolling shall not 
exceed 0.020 nun for the thickness of 0.50 mm and 
0.030 mm for the thickness of 0.65 mm. This tolerance 
applies only to materials with a width greater than 
150 mm. For narrow strips, it is as agreed to between 
the purchaser and the manufacturer. 

8.2 Width 

The available nominal widths are less than or equal to 
1 250 nrni. For the width tolerance, a distinction is 
made between material supplied with edges in the as 
rolled condition and material delivered with trimmed 
edges. For materials supplied with trimmed edges, the 
tolerance of Table 1 shall apply. 
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Tuble 1 Tolerance on Nominal Width 

(Clause 8.2) 



SI 
No. 


Nominal Width, L 

mm 




Tolerance 

mm 


(I) 


(2) 




(3) 


i) 


L<300 




+0.30 
-0.00 


ii) 


300 < A < 600 




+0.50 
-0.00 


iii) 


600<^< 1 000 




+ 1.00 
-O.OO 


iv) 


I 000 < L < 1 250 




+ 1.50 
-0.00 


NOTE — As agreed to between the purchaser and the 
manufacturer the tolerances on the nominal width shall be minus 
values or a band of the above-specified limits in minus and 
positive. 



8.2.1 For materials supplied with as rolled edges, the 
width tolerance on nominal width shall be tJJSmm. 

8.3 Length 

The tolerance on length for sheets in relation to length 
ordered shall be i^SJJ percent but with a maximum of 
6 mm. 

8.4 Edge Camber 

A distinction is made between material supplied with 
edges in the as rolled condition and the material 
supplied with trimmed edges. 

8.4.1 For material supplied with edges in the as rolled 
condition, the edge camber shall not exceed 6 mm over 
a length of 2 m. 

8.4.2 For material supplied with trimmed edges, the 
edge camber shall not exceed 4 mm over a length of 
2 m. 



8.5 Flatness (Wave Factor) 

Flatness (wave factor) is specified only for material 
supplied with trimmed edges. Only complete waves 
shall be taken into account and during this 
determination, the residual curvature shall not be taken 
into account. Wave factor is the ratio between the 
height of the wave to the length of the wave and is 
expressed as a percentage shall not exceed 2 percent. 

8.6 Density 

The density of the material is not specified. The 
conventional value of density to calculate the magnetic 
properties shall be as given in Table 2 and Table 3. 

8.7 These values are valid only for test specimens in 
the reference condition (see 7.1.1). It has been common 
practice for many years to give values of magnetic flux 
density. In fact the Epstein frame is used to determine 
magnetic polarization (intrinsic flux density) which is 
defined as: 



where 

J 
B 



H = 



magnetic polarization, 

magnetic flux density, 

magnetic constant (4 tc x 10^ // x m'), 

and 

magnetic field strength. 



9 MAGNETIC CHARACTERISTICS 

9.1 Reference Condition (Quality Evaluation 
Anneal) 

The magnetic properties (magnetic polarization and 
specific total loss) only apply to test specimen in the 
reference condition which is obtained by the following 
heat treatment. Test strips shall be subjected to a heat 



Table 2 Magnetic Properties (for Non-alloyed Steel Sheet and Strip) 

(Clauses %.6,9A,92and93) 



SI 
No. 


Steel 
Designation 

(2) 
50-SP-500 D5 


Nominal 

Thielc- 

nets 

mm 

(3) 
0.50 


Reference 

Heat 
Treatment 
Tempera- 
ture 
X 
(4) 
790+10 


Maximum 
Speeiflc Total 
Lossat].5T 

W/kg 

(5) 
5.00 


Maximum A 
AlteniatI 
MagneUc 

2 500A/m 
(6) 
1.65 


iagnetic Polarization in an 
ng Magnetic Field for a 
Field Strength at 50 Hz 

T 


Conventional 
Density 

kg/dm' 


(I) 
i) 


5000 A/m 

(7) 
1.72 


10 000 A/m 
(8) 
1.82 


(9) 
7.85 


ii) 


50-SP.560 D5 


0.50 


790+10 


5.60 


1.63 


1.71 


1.80 


7.85 


iii) 


50.SP.660D5 


0.50 


790+10 


6.60 


1.62 


1.70 


1.78 


7.85 


iv) 


50.SP.890 D5 


0.50 


790+10 


8.90 


1.60 


1.68 


1.78 


7.H5 


V) 


50-SP.1050D5 


0.50 


790 + 10 


10.50 


1.57 


1.65 


1.77 


7K5 


vi) 


65-SP-800D5 


0.65 


790+10 


8.00 


1.62 


1.70 


1.78 


7.8.S 


vii) 


65-SP.1000D5 


0.65 


790+10 


10.00 


1.60 


1.68 


1.78 


7.85 


viii) 


65.SP.1200D5 


0.65 


790+10 


12.00 


1.57 


1.65 


1.77 


7.85 
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Table 3 Magnetie Properties (for Alloyed Steel Sheet and Strip) 

(Clauses 8.6, 9. 1 , 9.2 and 9.3) 



SI 
No. 


Steel 
Designation 

(2) 
50.SP.340 E5 


Nominal 

Thlck- 

nett 

mm 

(3) 
0.50 


Reference 

Heat 
Treatment 
Tempera- 
ture 

(4) 
840 +10 


Maximum 
Specinc Total 
LomatlJT 

W/kg 

(5) 
3.40 


Maximum Magnetic Polarization In an 
Alternating Magnetic Field for a 
Magnetic Field Strength at SO Hz 

T 


Conventional 
Density 

kg/dm* 


(1) 
i) 


2 500A/m 
(6) 
1.54 


5000 A/m 
(7) 
1.62 


10000 A/m 
(8) 
1.72 


(9) 
7.65 


it) 


50.SP.390E5 


0.50 


840 +10 


3.90 


1.56 


1.64 


1.74 


7.70 


iii) 


50.SP.450 E5 


0.50 


790 +10 


4.50 


1.57 


1.65 


1.75 


7.75 


iv) 


50.SP.500E5 


0.50 


790+10 


5.00 


1.57 


1.66 


1.75 


7.77 


V) 


50.SP.560E5 


0.50 


790 +10 


5.60 


1.58 


1.66 


1.76 


7.80 


vi) 


65.SP.390 E5 


0.65 


840 +10 


3.90 


1.54 


1.62 


1.72 


7.65 


vii) 


65.SP.450 E5 


0.65 


840 +10 


4.50 


1.56 


1.64 


1.74 


7.70 


viii) 
ix) 


65.SP-520E5 
65-SP-630-E5 


0.65 
0.65 


790 +10 
790 +10 


5.20 
6.30 


1.57 
1.58 


1.65 
1.66 


1.75 
1.76 


7.75 
7.80 



treatment in decarburizing atmosphere as a reference 
heat treatment temperature, in X, to as mentioned in 
Table 2 and Table 3 and shall be maintained for 2 h. 
The heating rate shall not exceed 200 °C/h. The cooling 
rate from a reference heat treatment temperature, that 
is 550 °C, shall not exceed 120 X/h. 

9.1.1 The gas necessary for decarburization shall have 
a volume fraction of 20 percent Hj, 80 percent Nj with 
water vapour, the dew point being 35 ®C for non- 
alloyed and 20 °C for alloyed at atmospheric pressure. 

9.1.2 The decarburizing annealing may be carried out 
in any controlled atmosphere suitably to achieve the 
desired carbon level. 

9.1.3 For pre-decarburized semi-processed material, 
the quality evaluation anneal may be carried out in a 
dry neutral or reducing atmosphere. 

9.1.4 It is desirable that the test strips do not have 
contact with each other. 

9.2 Magnetic Polarization 

The minimum specified values for magnetic 
polarization for magnetic field strength H of 
2 500 A/m, 5 000 A/m and 10 000 A/m shall be as 
given in Table 2 and Table 3. The magnetic polarization 
shall be determined in an alternating magnetic field 
(expressed as a peak value) at 50 Hz. 

9.3 SpeciFic Total Loss 

The specified values of maximum specific total loss 
at 50 Hz, in watts per kilogram shall be as given in 
Table 2 and Table 3. The values of specific total loss 
are specified for a magnetic polarization of 1.5 T. 
The test shall be made in an alternating magnetic field 
ai 50 Hz. 



10 TEST METHOD 

For each specified property one test shall be made at a 
temperature of 23 ± 5^C, unless otherwise specified 
and in the as delivered condition, with the exception 
of magnetic properties which shall be determined after 
the reference heat treatment. 

10.1 For measuring magnetic properties, the test 
specimen for the 25 cm Epstein frame shall consist of 
a minimum of 1 6 Epstein - Strips having the following 
dimensions: 

Length : 280 mm or 305 mm db 0.50 mm. 
Width : 30 mm ± 0.20 mm. 

10.1.1 Half the test strips shall be cut parallel to the 
direction of rolling and the other half perpendicular, 
giving an even distribution across the width of the 
material. When the width of the specimen is insufficient 
for a sample of test strip to be taken across the width the 
test strips shall be taken in the direction of rolling only. 

10.2 For the measurement of thickness, width, flatness 
and edge camber, the test specimen shall consist of a 
sheet of 2 m length of strip. The test shall be made in 
accordance with appropriate procedure given in IS 649. 

11 RETEST 

When a test does not give the specified result, this test 
shall be repeated on double the number of test specimen 
from other sheets of the acceptance unit or on other 
strips from the coils. The delivery shall be considered 
to conform with the order if all results of additional 
test are in accordance with the requirement of this 
standard. 

11.1 After re-treatment the manufacturer has the right 
to present again for test acceptance units which had 
not been foimd to comply with the order. 
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12 SURFACE CONDITION 

The surface shall be uniform and clean. Dispersed 
defects such as scratches, blisters, cracks, etc, are 
permitted if they are within the limits of tolerance on 
thickness and if they are not detrimental to the correct 
use of the supplied material. 

12.1 Unless otherwise agreed, the surface condition 
and in particular the roughness of the material shall be 
in the range of l.S to 2.S ^m. 

13 PACKAGING 

Unless otherwise stated, the sheets/strips shall be 
suitably packed in metal protected containers lined with 
water-proof material lining to avoid any damage and 
to ensure protection from rust during transit. 

14 MARKING 

14.1 Each coil or packets of cut length shall be legibly 
marked with the following: 

a) Manufacturer's name or trade-mark; 

b) Grade designation; 

c) Thickness, width and length (if in sheet form); 
and 

d) Total weight. 

14.1.1 The material may also be marked with the 
Standard Mark. 

14.1.2 The use of the Standard Marks is governed by 
the provisions of the Bureau of Indian Standards Act, 



1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

15 INFORMATION TO BE SUPPLIED BY THE 
PURCHASER 

For materials to comply adequately with the 
requirements of this standard, the purchaser shall 
include the following information in his inquiry or 
order: 

a) Quantity; 

b) Type of product (strip or sheet); 

c) IS No.; 

d) Name or number of steel (see 5); 

e) Dimension of sheet or strip required 
(including any limitation on the external 
diameter of a coil) (see 6.3 and 9.2); 

f) Any limitation on the mass of bundle of sheet 
or of a coil (see6)\ 

g) Any special requirement for marking of welds 
or interleaves (see 6.6); 

h) Any special requirement concerning the 

surface fmishes (see 12); 
j) Any special requirement regarding the 

thickness measurement and tolerance across 

the width of narrow strip (see 9.1 ); and 
k) Any special requirement regarding the 

packaging and marking (see 13 and 14). 
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ANNEX A 

(Foreword) 

COMMITTEE COMPOSITION 

Wrought Steel Products Sectional Committee, MTD 4 



Organization 
The Tata Iron and Steel Co Ltd, Jamshedpur 
All India Induction Furnace Association of India, New Delhi 
Bharat Heavy Blecticals Ltd, Bhopal/Haridwar 

Central Boilers Board (DIPP), New Delhi 

Consumer Protection Council, Rourkela 
Convetry CoiUO-Matic (Haryana) Ltd, Riwari 

Development Commissioner (Iron Sl Steel), Kolkata 
Directorate General of Supplies & Disposals, New Delhi 

bscorts R&D Centre, Faridabad 
BBCi India (P) Ltd. Nashik 

GKW Ltd, Mumbai 

Institute of Steel Development and Growth, Kolkata 

Ispat Industries Ltd, Mumbai 

Jindal Iron Steel Co Ltd, Vasind, Thane 

Jindal Vijuynagar Steel Co Ltd, Vijaynagar 

M. N. Dastur & Co Ltd. Kolkata 

Mahindra Ugine Steel Co Ltd, Raigad 

Ministry of Defence (DGQA), Ishapore 

Ministry of Defence (OFB), Kolkata 
Ministr)' of Railways, RDSO, l.ucknow 

Minisir>' of Steel, New Delhi 

Mukand Ltd, Thane 

National Metallurgical Laboratory, Jamshedpur 

Kashiriya Ispat Nigam Ltd (VSP), Visakhapatnam 
SAIL. Bhilai Steel Plant. Bhilai 



Represenlative(s) 

Dr T. Mukherjee (Chairman) 

Shri R. p. Varshney 

Shri R. K. Seth 

Shri K. K. Gupta (Alternate) 

Shri V. K. Goel 

Shri M. L. Ahuja (Alternate) 

Shri B. Vaidynathan 

Shri R. D. B. Sinoh 

Shri Devinoer Kumar (Alternate) 

Shri B. D. Ghosh 

Shri S. K. Ganguly 

Shri B. S. Rana (Alternate) 

Shri Alok Nayar 

Shri R. Prabhakar 

Shri Kapil Kapoor (Alternate) 

Shri B. R. Bapat 

Dr S. R. Mediraffa 

Shri Jayanata Kumar Saha (Alternate) 

Shri Arvind J. Bhide 

Shri P. U. C. Ayyer (Alternate) 

Shri M. K. Maheshwari 

Shri A. K. Mishra (Alternate) 

Dr S. K. Gupta 

Shri S. K. Heode (Alternate) 

Shri Bhaskar Roy 

Shri Subhabrata Sengupta (Alternate) 

Dr S. B. Sarkar 

Shri K. G. N, Mohan (Alternate) 

Joint Controller (CQA Met), 
SQAE (Metai^) (Alternate) 

Representative 

Joint Director (Chemical) 

Joint Director (I&L) (Alternate 1) 
Deputy Director (Met 3) (Alternate II) 

Shri S. S. Saha 

Shri A. C. R. Das (Alternate) 

Shri C. H. Sharma 

Shri K. R. Srinivasan (Alternate) 

Dr S. Tarafdar 

Shri R. Gopalkrishan (Alternate) 

Shri G. Tiwari 

Shri D. B. Srivastava 

Shri S. K. Kotbaqhi (Alternate) 



(Continued on page 7) 
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{Continued from page 6) 

Organization 

SAIL, Bokaro Steel Plant, Bokaix) 

SAIL, Central Marketing Organization, Kolkata 

SAIL, Durgapur Steel Plant, Durgapur 
SAIL, Rourkela Steel Plant, Rourkela 

SAIL, R&D Centre for Iron & Steel, Ranchi 

SAIL, Salem Steel Plant, Salem 

Sun Dag Iron and Steel Co Ltd, Faridabad/Bhandara 

Steel Rc-rolling Mills Association, Mandi Gobind Garh/ Delhi 

Structural Engineering Research Centre, Chennai 

TELCO. Pune/Jamshedpur 

The Tata Iron & Steel Co Ltd., Jamshedpur 

Steel Furnace Association of India, New Delhi 
TOR Steel Research Foundation of India, Kolkata 

Usha Beltron Ltd, KolkaU 

In personal capacity (403, Vdaigiri, Kaushambi, Distt. Chaziabad, U.P.) 
BIS Directorate General 



Representative(s) 

SHRr A. S. Mathur 

Shri G. B. Pradhan {Alternate) 

Shri a. K. Chaudhuri 

Shri B. V. S. Pandit {Alternate) 

Representative 

Dr Sanak Mishra 

Shri M. Prasad {Alternate) 

Shri Sudhakar Jha 

Dr B. K. Panigrahi {Alternate) 

Shri S. Sisodia 

Shri H. K. Arora {Alternate) 

Shri R. K. Malhotra 

Shri R. K. Verma {Alternate) 

Shri R. P. Bhatia 

Shri H. D. Khera {Alternate) 

Shri Arul Jayachandran 

Shri S. J. Mohan {Alternate) 

Shri B. R. Galgali 

Shri J. D. Haridas {Alternate) 
Dr M. D. Maheshwari 

Shri M. C. Sadhd {Alternate) 

Shri M. S. Unninayar 

Shri S. K. Sengupta 

Dr. p. C. Chowdhury {Alternate) 

Dr S. Chakraborty 

Shri S. N. Guha {Alternate) 

Shri N. Mitra 

Shri Jagmohan Singh, Director & Head (MTD) 
[Representing Director General (Ex-ojfido)] 



Member Secretary 

Shri Deepak Jain 

Joint Director (MTD), BIS 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
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